Redistribution of sphingosine 1-phosphate by sphingosine kinase 2 contributes to lymphopenia.
Sphingosine kinases (SKs) 1 and 2 produce high concentrations of sphingosine 1-phosphate (S1P) in blood and lymph. In contrast, S1P concentrations in lymphoid tissues are kept low by the S1P-degrading activity of the S1P-lyase. These differences in S1P concentrations drive lymphocyte circulation. Inhibition of the S1P-lyase prevents lymphocyte egress and causes lymphopenia because of increased S1P levels in lymphoid tissues. In this study, we investigated the source of this accumulating S1P in lymphoid tissues by using SK2-deficient (SK2(-/-)) mice. In contrast to wild-type mice, SK2(-/-) mice exhibited attenuated lymphopenia after S1P-lyase inhibition by 4-deoxypyridoxine (DOP). Consistently, S1P concentrations were only modestly increased in lymphoid tissues of SK2(-/-) mice compared with a significantly higher increase in wild-type mice after DOP treatment. Low S1P concentrations in lymphoid tissues of DOP-treated SK2(-/-) mice were accompanied by higher S1P concentrations in blood, suggesting that SK2(-/-) mice display defective S1P transport from blood into lymphoid tissues. To investigate this potential new role of SK2, RBCs loaded with traceable C17-S1P were transfused into wild-type and SK2(-/-) mice, resulting in much higher C17-S1P concentrations in blood of SK2(-/-) mice compared with wild-type mice 2 h after transfusion. Moreover, cocultures of RBCs with mouse splenocytes and endothelial cells demonstrated that SK2 regulated cellular uptake of S1P from RBCs. Collectively, our data suggest that S1P in lymphoid tissues derives from blood and point to an essential role of SK2 in S1P transport.